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(54) Communication with a mobile station in an unknown spot beam 



(57) A mobile terminal 6 communicates via a satellite 8, which projects a number of overlapping spot beams 
10, with a fixed earth station 2. To determine which spot beam 10 is to be used for communication, the mobile 
terminal transmits signals in a common signalling channel which is simultaneously received by all, or a 
subgroup of, the spot beams 10. The satellite 8 retransmits to the fixed earth station 2 in separate channels the 
signal as received by each of the spot beams 10 which are able to receive the common signalling channel. The 
relative strengths of the signal as received in the different spot beams 10 are compared at the fixed earth 
station and a communications channel is assigned to the mobile terminal in one of the spot beams 10, 
selected according to the comparison of signal strengths or number of communications channels available in 
each spot beam. The spot beams may be grouped, adjacent beams not sharing frequencies. A terrestrial 
cellular system is also disclosed, operating on the same method. 
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2303764 

COMMUNICATION METHOD AND APPARATUS 



The present invention relates to a method and 
apparatus for radio frequency communications, and in 
particular to a method and apparatus for selecting a 
spot beam for communication with a radio frequency 
transceiver in a satellite communications system in 
which a satellite projects a plurality of overlapping 
spots beams over an area of the earth's surface. Each 
spot beam carries a plurality of communication 
channels, which are re -used in spot beams which do not 
overlap. In this way, the communications traffic 
capacity of a satellite communication system is 
greatly increased over satellite systems which only 
use a single beam per satellite. 

However, a problem associated with satellites 
having multiple spot beams is that, in order to 
communicate with a transceiver, it is necessary to 
know in which spot beam the transceiver is located, so 
that an appropriate communications channel can be 
assigned to the transceiver in that spot beam. This 
problem arises both for geostationary satellites, 
because the transceivers may move between and during 
calls, and for non-geostationary satellites, because 
the satellites move between and during calls as well. 

One solution to this problem is described in the 
document WO 93/09613, in which each spot beam carries 
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channel. The terrestrial terminal sends a signal in 
this signalling channel, and the location of the 
terrestrial terminal is determined by comparing the 
signal as received in each of the spot beams. 

In another aspect of the present invention, there 
is provided a satellite which has a multi-beam antenna 
for communication with a terrestrial terminal. The 
satellite is arranged so that a signalling channel can 
be received in all the spot beams constructed by the 
multi beam antenna. The satellite maps the signalling 
channel received in each spot beam generated by the 
multi-beam antenna to a plurality of channels in the 
feeder link to a base station, each of these channels 
in the feeder link corresponding to the signalling 
channel received in one of the spot beams. 

An advantage of the above aspect of the present 
invention is that the terrestrial terminal does not 
need to search a wide range of frequencies, but need 
only send a signal in the signalling channel. The 
location of the terrestrial terminal may then be 
determined at the base station and an appropriate 
communications channel may be allocated. This method 
simplifies the operation of the terrestrial terminal 
and reduces its power consumption. Moreover, since 
only one signalling channel is used for all the spot 
beams, more channels can be allocated for 
communications . 
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wide beam which substantially covers the area of all 
the spot beams , and information is broadcast in the 
wide beam which identifies which signalling channels 
may be used. The terrestrial terminals receive this 
information and transmit signals on the signalling 
channel or channels indicated by this information. In 
this way, the signalling channels may be flexibly 
assigned, and calls may be placed to the terrestrial 
terminals by broadcasting a call request in the wide 
beam. Moreover, the terrestrials terminals may be used 
to communicate via different satellites to which 
different signalling channels are assigned. 

Once the location of the terrestrial terminal is 
determined, a communications channel may be assigned 
to the terrestrial terminal within an appropriate spot 
beam. The appropriate spot beam may be the spot beam 
in which the strongest signal in the signalling 
channel or channels was received- Alternatively, where 
the signal was received in more than one spot beam, a 
communications channel may be allocated to the 
terrestrial terminal according to the level of 
existing communications traffic in each of the spot 
beams in which the signal was detected. Alternatively, 
where the satellite is a non-geostationary satellite, 
a communication channel may be assigned to a spot beam 
which is approaching the terrestrial terminal. 

According to another aspect of the invention, 
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initiated by the mobile terminal in a first embodiment 
of the present invention; 

Fig. 6 is protocol diagram of call set-up 
initiated by the land earth station in the first 
embodiment ; 

Fig- 7 is a protocol diagram of call set-up 
initiated by the mobile terminal in a second 
embodiment of the present invention; 

Fig. 8 is a protocol diagram of call set-up 
initiated by the land earth station in the second 
embodiment ; 

Fig. 9 is a diagram of a cellular communications 
system incorporating a third embodiment of the present 
invention. 

Fig. 1 shows a satellite communications system 
such as the INMARSAT- B (TM) , INMARSAT- M (TM) , INMARSAT -C 
(TM) , or INMARSAT MINI-M(TM) systems , using a 

satellite 8 such as, for example, the INMARSAT 3 

Satellite . 

A land earth station (LES) 2 is connected to a 
terrestrial network, such as a PSTN, and provides an 
interface between the terrestrial network and a feeder 
link 4 to the satellite 8. The satellite 8 projects 
spot beams 10a to lOg on the earth's surface. The spot 
beams 10 are used for both forward and return 
communications traffic. A mobile earth station (MES) 
6 is assigned a communications channel within the spot 
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The operation of the satellite 8 will be 
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beam ,-band transmit antenna which generates the spot 
beams 10 and the global beam 11. 

The return part of the communication sub-system 
comprises an L - ba „d receive antenna 22 „h ich has an 
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which converts the array element outputs to spot beam 
outputs and a global beam output. The return beams are 
substantially co-terminous with the corresponding 
forward beams. The beam outputs from the return 
combiner 24 are passed to a return intermediate 
frequency processor 26 which allocates beam outputs to 
corresponding parts of the C-band spectrum. The output 
of the return intermediate frequency processor 26 is 
up-converted to the C-band in a C-band transmitter 28, 
and transmitted to the LES 2 through a C-band transmit 
antenna 30. The frequency bands used by the satellite 
8 are mentioned purely by way of example and any 
frequency bands suitable and available for satellite 
communications may be used. 

The arrangement of the LES 2 is shown in more 
detail in Fig. 3. The LES 2 is connected to a PSTN 32 
by several lines, to allow voice or data communication 
with multiple users connected to the PSTN 32. Incoming 
signals from the PSTN 3 2 are connected to a forward 
PSTN interface 34 which demodulates data in the case 
of a data call, and encodes audio signals in the case 
of a voice call. The forward PSTN interface 34 outputs 
a plurality of channels of digital data, each 
corresponding to one call connected to the PSTN 32, to 
a radio frequency modulator 3 6 which modulates the 
data from each call into a corresponding frequency 
channel in the C-band. The radio frequency modulated 
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receiving signals therefrom. The antenna so is 
connected to a radio frequency modulator/demodulator 
52, which converts L-band signals into digital data 
and vice versa. An MES ACSE 54 controls the receive 
and transmit frequencies of the radio frequency 
modulator/demodulator 52 and also generates signals 
for transmission through the radio frequency 
modulator/ demodulator 52 and receives signals from the 
radio frequency modulator/demodulator 52 during call 
set-up. Data is exchanged between the radio frequency 
modulator/demodulator 52 and an MES interface 56 which 
provides a voice input /output 5 8 and a data input/ 
output 60, so that the MES 6 can be used for voice and 
data communications. The MES interface 56 is 
15 controlled by a controller 62 . 

The MES 6 may be a portable unit, for use in the 
INMARSAT- M (TM) or the INMARSAT - C (TM) systems. In 
the latter, only data communications are available and 
no voice input/output 58 is provided. 
20 Alternatively, the MES 6 may be a fixed 

installation, connected to a local network. Hence, 
the MES 6 need not in fact be mobile. 

Further details of the LES 2 and the MES 6 are 
described in British Patent Applications Nos . 
25 9402501.2, 9421794.0, 9506759.1 and 9512283.4. 

A first embodiment of the present invention, as 
implemented in the system described above, will now be 
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transmission through the antenna 50. The L-band 
receive antenna 22 receives the request signal R with 
varying signal strengths in each of the spot beams, 
and the return combiner 24 separates the request 
signal R, as received in each spot beam, into separate 
channels. The LES ACSE 48 monitors the strength of 
the request signal R, as received in each spot beam, 
and determines in which spot beam 10 the request 
signal R was most strongly received. The LES ACSE 4 8 
then selects a communications channel which is 
available and allocated to the selective spot beam, 
and assigns that communications channel to the MES 6. 
The LES ACSE 4 8 generates a communications channel 
instruction C which is broadcast by the satellite 8 in 
the common channel in the global beam 11. The MES 6 
receives the communications channel instruction C and 
the MES ACSE 54 tunes the RF modulator/demodulator 52 
to the communications channel represented in the 
communications channel instruction C. Call set-up is 
then complete and communications transactions take 
place from the LES 2 to the MES 6 (T x ) and vice versa 
(T 2 ) in the communications channel allocated to the MES 
6 . 

In the embodiment shown in Figure 6, the call is 
initiated by the LES 2. In this case, the LES 2 
transmits, as well as the signalling channel 
information S, a request to communicate Q to the MES 
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frequency f 3 from all the group 2 spot beams. Group X 
comprises spot beams 10a, 10c and 10e; the first 
signalling channel received from spot beam 10a is 
retransmitted at frequency T 1 in the feeder link 4, the 
first signalling channel received from spot beam 10c 
is retransmitted at frequency F 2 and the first 
signalling channel received from spot beam lOe is 
retransmitted at frequency F 3 . Likewise, the second 
signalling channel received by spot beams 10b, lOd and 
lOf is retransmitted at frequencies F 4 , F 5 and F s on 
the feeder link 4, and the third signalling channel 
received by spot beam lOg is retransmitted at 
frequency F 7 in the feeder link 4. 

When the MES 6 initiates a call, a protocol 
exchange takes place as shown in Figure 7. The LES 2 
sends multiple signalling channel information S xrz to 
the MES S through the common channel provided in the 
global beam 11. The MES € transmits a first request 
R x on the first signalling channel allocated to group 
X, a second request R Y on the second signalling channel 
allocated to group Y, and a third request R 2 on the 
third signalling channel allocated to group Z. If, as 
shown in Figure 1, the MES 6 is located in a spot beam 
of group X, the LES 2 receives the first request 
signal R x from the spot beam 10a with the greatest 
signal strength and therefore allocates a 
communications channel to the MES 6 in spot beam 10a, 
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communicate signal R' may be received in more than one 
spot beam. In that case, the LES ACSE 48 allocates a 
communications channel to the MES 6 in a selected one 
of the spot beams within which a signal with a 
5 strength above a predetermined threshold was received. 

The LES 2 selects one of the spot beams which has the 
greatest number of available communications channels. 
Alternatively, the strength of signal received in each 
of the spot beams is compared, and the spot beam is 
10 selected in which the stronger signal was received. 

Alternatively, one of the spot beams in which a signal 
above a certain level was received may be selected at 
random. The spot beam may be selected by a combination 
of the above criteria. For example, the spot beams may 
15 be ranked according to the strength of signal received 

in each spot beam, and the highest ranking spot beam 
in which a communications channel is available may be 
selected. 

In a variant of the second embodiment, the LES 2 
2 0 transmits the communications channel instruction C as 

soon as a corresponding request signal R or ready- to- 
communicate signal R' is received with a strength 
greater than a predetermined level. As soon as the MES 
6 receives the communications channel instruction C, 
25 it stops the sequential transmission of the request 

signals R x , R Y and R 2 and sets the RF 
modulator/demodulator 52 to the allocated channel. In 
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communications channel has been assigned to the mobile 
terminal 76. The mobile terminal 76 then uses this 
communications channel for subsequent communications. 
In an alternative to the third embodiment, the 
satellite 74 is replaced by a terrestrial transmitter 
which is able to broadcast signals over the area of 
all the cells. 

The third embodiment may be applied to a GSM 
terrestrial cellular system. 

In the first and second embodiments described 
above, both the spot beam identification protocol 
exchange and subsequent communication take place 
through the satellite 8. The present invention is 
also applicable to combined satellite and terrestrial 
communications systems in which either a satellite 
link or a terrestrial cellular link is selected for 
communication according to the position or status of 
the MES 6. In that case, the spot beam identification 
protocol exchange is carried out through the satellite 
8, in order to locate the MES 6, and subsequent 
communication takes place either in a terrestrial 
cellular communications channel or a satellite 
communications channel, depending on the determined 
location of the MES 6. 

The first and second embodiments have been 
described above with particular reference to 
geostationary satellites, but the present invention is 
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or the MES 6 during periods in which the respective 
fixed or mobile user is silent. In another variant, 
the protocol exchange takes place at regular 
intervals, or during any pauses in voice or data 
communication, regardless of whether the quality of 
communication has fallen below a predetermined 
threshold, to ensure that the most suitable available 
spot beam is used throughout the call. 

The present invention is not limited to currently 
proposed or implemented INMARSAT (TM) communications 
systems, but may be applied to other geostationary or 
non-geostationary satellite communication systems. 
The functional blocks shown in the diagrams do not 
necessarily represent discrete circuitry, but several 
of the block functions may be performed by a single 
unit or a single function may be distributed through 
several units. 

In the first and second embodiments, a single 
channel is assigned to each carrier frequency; the 
system is an SCPC (single channel per carrier) system. 
The third embodiment advantageously uses multiple 
time-divided channels in each carrier frequency, in a 
TDMA (time-divided multiple access) system. However, 
the present invention is not limited to a specific 
channel format, but may also be applied to code- 
divided multiple access (CDMA) or slotted or non- 
slotted ALOHA channel formats. 



10 



15 



The aliocacion of channels Co carrier fancies 
—a no C regain constant throughout a call , buc ^ 
carrier freouency assigned to each channel „a y vary 
according to . predeterrained ^ ^ ^ 

as "frequency- hopping. « 

m the first and second embod . mentS/ channei 
assist is performed by ^ ^ t ^ 

satellite 8 is controlled by the LES o u 

Y cne LES 2 - However, the 
channel assignment and location * fc 

location detection could 
alternatively be r>*»r-^,-- j • , 

y performed within the satellite 8 

w^h the satellite fl generating signaiiing ^ 

-formation S and communications channel 



The present invention is a PP li cab i e both to half- 
duplex communications systems, in which 
-nnel is used for both forward a, return 

communication, and to full h„„i 

run duplex communications 



^ » w^uuuuxii can ions 

systems, in which separatfi channeis 

forward and return communication. 
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CLAIMS : 

1. A method of determining in which of a plurality 
of spot beams projected by a satellite a radio 
frequency transceiver is located, said method 
comprising: 

detecting whether a signal transmitted by said 
transceiver is received in a signalling channel 
assigned to all of said plurality of spot beams, and, 
if so, detecting in which of said plurality of spot 
beams the signal was received and selecting one of 
said spot beams on the basis of said detecting step. 

2. A method as claimed in claim 1, including, if 
said signal is received in a set of more than one of 
said plurality of spot beams, selecting one of said 
set of spot beams on the basis of at least one of: the 
relative strength with which said signal was received 
in each of the spot beams of at least some of said 
set ; 

the relative number of communications channels 
available in each of the spot beams of at least some 
of said set; 

and a random or pseudo random selection from at 
least some of said set. 

3 . A method of assigning a communications channel 
comprising performing a method as claimed in claim 1 
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2, s 8 la c tin 3 . oommunications 
to said 3elected apot fcMm _ ^ ^ 

C " miC " iOM -i—- * ccn^ana to said 

transceiver so ^» 

as to set the Cransceiver 

communicate in e-'j 

e xn said communications channel. 

4 - A method as claims 

• . ln any P re «=eding claim, 

ccmpr lsing , before the gtep Qf receiving 

« Cing . signalUng chamjei assignment com _ d 

to said transceiver so as to set th . • 

channel i n which »->,«, .. 

wh^h the transceiver transmits said 
signal. ia 



5. 

sat 

to 



A -«hod as =l ained i„ cliin 1( „ herein 
«• P« 3 .cts « leas t on. f urcher spot bMm able 

*urth 8r c omprising dececcin3 whether a fu ^ h ^ 

transmitted bv c ai ^ ». 

furth traMMiW ls in said 

further signalling channel. 

promts „ore tnan one said further 

anS ' tUrth " ■ « — further signal is 

"«ived, determini , the locaeion q£ saia ^ 

^ther S13na i is detected _ Md seieccing _ ^ 

Plurality of spot beans or further snot h 

uxtner spot beams on the 
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basis of said detection. 



7. A method of determining in which of a plurality 
of spot beams projected by a satellite a radio 
frequency transceiver is located, said plurality of 
spot beams comprising at least first, second and third 
spot beam groups able to receive respective first, 
second and third different signalling channels, and at 
least one of said spot beam groups comprising more 
than one of said spot beams which are mutually non- 
overlapping, said method comprising: 

receiving at least one of a. first, second or 
third signal transmitted respectively on said first, 
second and third signalling channels by said radio 
frequency transceiver, and detecting in which of said 
plurality of spot beams said at least one of said 
first, second or third signal was received, and 
selecting one of said plurality of spot beams on the 
basis of said detecting step. 

8. A method as claimed in claim 7, wherein said 
detecting step comprises detecting whether one of said 
first, second or third signal is received with a 
quality which exceeds a predetermined threshold in any 
one of said spot beams, and said selecting step 
comprises selecting said one spot beam. 



9 - A method as claimed in claim 7 fc 
detecting sten ' Wherein sa id 

step co mprises detecting whether said 

least one of Ba ^ * • at 
said fi rst , second or 

received in a set ft - g " al 13 

set of greater than one of said 

Plurality of SDOt d 
spot beams, and said sele 

composes selecting one of said set of 

tho k • ° f spot be ams on 

the basis of at least one of: 

rSlatiVe with which said at least 

first - ~ - — — - ™ 

lea t" 6 aVa±lability ° f — nications channels in at 
a random selection from at least some of said 



Performing a meth od as claims • 

s ciai med m any one of 

claims 7 to p «, i 

allocated to sa^d I T" " — 

a communica il: a ^ ^ ' 

" Channel assignment command to said 
transceiver so as to set th 

set the transceiver t- n 
communicate in S3 ,'h r to 

« said communications channel. 

il- A method as cl*im«w • 
comprising, before said recei 

a signalling channel • transmitting 

channel assignment command to said 



transceiver so as to set said first, second and third 
signalling channels in which the transceiver transmits 
respectively said first, second or third signals. 

12. A method as claimed in claim 4 or claim 11, 
wherein the satellite projects a global beam which 
substantially encompasses said plurality of spot beams 
and said signalling channel assignment command is 
transmitted in said global beam. 

13. A method as claimed in claim 12, when dependent 
on claim 4 or claim 10, wherein said communications 
channel assignment command is transmitted in said 
global beam. 

14 . A method of operating a radio frequency 
transceiver for communication via a satellite which 
projects a plurality of spot beams, more than one of 
which are simultaneously able to receive a signalling 
channel, said method comprising: 

transmitting a signal in said signalling channel; 

receiving in a common channel a communications 
channel assignment command; and 

setting said transceiver to communicate in a 
communications channel selected according to said 
communications channel assignment command. 



»■ * -thod a s clairaed in cUim 

rr* before said c ~ in9 — ■ 

command; and 3 ment 

sel.« ing said signalUn? chaMei ^ 

16 A method as claims • 

claimed m claim iq ,,u 
seUr ,. lm 15 ' wherein said 

selecting step comprises selects 

a , m ii- Electing mor e than one 

transmitting ac . 9 SCep 

Signal res . S13nal " inClUdi °9 

gnal. respectlvely in ^ iMsc 

signalling channels. 

~n comprises tr _ utin3 ^ 

— ~- --—-filing 

18 • A method as claims • 

claimed in claim 16 or 17 u u 
sajH . or 17 / wherein 

said transmitting sten „ 

P Com P r "es transmitting a 
respective one of saiH *h i 

said . 1 at leaSt one si *nal in each of 

said sign &i i ing chan. iS . 



iS- A method as <-l = 4 m «>j • 

claimed m clai m 16 Qr 17 , wherein 
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said transmitting step comprises sequentially- 
transmitting a respective said signal in different 
ones of said signalling channels until said 
communications channel assignment command is received. 

20. A method of controlling a satellite which 
projects a plurality of spot beams on the earth's 
surface, such that a common incoming signalling 
channel is received in all of the spot beams generated 
by the satellite. 

21. A method of operating an earth station in a 
satellite communications system, comprising receiving 
from a satellite a plurality of feeder link channels 
corresponding to a common signalling channel received 
respectively by a plurality of spot beams generated by 
said satellite. 

22. Apparatus for determining in which of a plurality 
of spot beams, projected by a satellite, a radio 
frequency transceiver is located, the apparatus 
comprising : 

detecting means for detecting whether a signal 
transmitted by said transceiver is received in a 
signalling channel assigned to all of said plurality 
of spot beams and for detecting in which of said 
plurality of spot beams a signal transmitted by said 
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transceiver is received; and 

Electing means for selecting one of said 

*«. in response to said detenni 

ia aec ermining means. 

an one spot bMma in „ Mc 
on tne basl5 of at lMse om ^ -X x. 

«- reiative strength w . th 
received in ac leasc some — 
set- ° SP ° C beams °f said 



the .v allability of co _ nicacions 

~ :/:r::: ~ udo ~ nd - — - - — 

satellite communications system m • . 

system, comprising * 
apparatus a s claimed ^ claim ^ ^ ^ 

assigning means for a,. imi 
channel availafa, ■ a communications 

1 available » said selected spot beam to said 
transceiver; and 

— « f=r ge„. r ing a eemualm 
assignment command 3r cran . . Cha " nel 
transce^r so as / «. said 

communicate in said com "^'^ « 

™ said communications channel. 
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25* Apparatus as claimed in any one of claims 22 to 
24, comprising means for generating a signalling 
channel assignment command for transmission to said 
transceiver so as to set the signalling channel in 
which the transceiver will transmit said signal. 

26. Apparatus as claimed in claim 22, wherein said 
detecting means is further arranged to detect whether 
a further signal transmitted by said transceiver is 
received in a further signalling channel which is 
receivable in at least one further spot beam projected 
by said satellite and said selecting means is arranged 
to select one of said plurality of spot beams or said 
at least one spot beam in response to said detecting 
means . 

27. Apparatus as claimed in claim 26, further 
comprising means for detecting in which of more than 
one said further spot beams said further signal is 
received . 

28. Apparatus for determining in which of a plurality 
of spot beams, projected by a satellite, a radio 
frequency transceiver is located, comprising: 

means for determining whether at least one of a 
first, second and third signal are received from said 
transceiver respectively on a first, second and third 



15 



20 



25 



sibling channel , s 

— beams , at least _ ~' o£ 

5 -re t han one o£ sai ' ' ^ 

-uaUy no n -ove rlappin3; 

detecting means f d . 

Plurality cf spot h ^"=""9 » which of said 

* spot beams said af i„ 

selectxng mea „s for selecting 

Plurality of spot b, "^ting one Qf ^ 

spot beams in response to said d.- • 

means. aid de tecting 

— « a c orr es Pond i n3 one of sai ;;; r ;° f — 
* p~ d et_i„ ed chreshold ;; h s ; i - 1 ^ — 

n Said one spot beam. 

30 • Apparatus as claim-* • 

— - - ^;: d : 0 :2;r h r - 

neater than one of said * ° f 

1 Said s P°t beams detected k, 
— ng _ s on che ^ ^ ^ ieMt «- * — 

c ~;r;. " ich — ■ «- »~— * 

- 3C ' second and thi^ 

received in ar i * S1 smal s was 

in ac least some of m 

set; f thS S * ot Yearns of said 
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the availability of communications channels in at 
least some of the spot beams of said set; and 

a random or pseudo random selection from at 
least some of said set. 

5 31. Apparatus for assigning a communications channel 

in a satellite communications system, comprising: 

apparatus as claimed in any one of claims 28 to 

30; 

means for selecting a communications channel 
10 allocated to said selected spot beam; and 

means for generating a communications channel 
assignment command for transmission to said 
transceiver so as to set the transceiver to 
communicate in said communications channel. 

15 32. Apparatus as claimed in any one of claims 28 to 

31, comprising means for generating a signalling 
channel assignment command for transmission to said 
transceiver so as to set said first, second and third 
signalling channels in which the transceiver will 

20 transmit respectively said first, second and third 

signals. 

33. Apparatus as claimed in claim 25 or claim 32, 
including means for allocating said signalling channel 
assignment command to a global beam, projected by the 
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w hich 3ubs ^ 
P^rauty of spot b9am3 encodes said 

" ■ Ap P««"= as claimed i„ clain , 

=n claim 24 cr , • " h ' n de P*"<*n C 

or claim 31 iry^i ^. 
5 allocating said Eluding means for 

9 Said com ™nication S chann . 
command to said global beam. ^ 

35 • Apparat - for controlling . „. 
transceiver £or communication via a 

^~ts a plurality of spot b SatSllite ^ h 

" — « simultaneous!, II ^ ~ « 

^annel, comprising, 3 "Wllag 

generating means f or a*n 
transmission in Said . 9eneratln S a signal for 

Said S1 ^alling channel • 
mSanS for receiving in a e ' 
communications c °™°n channel a 

-ns for settT ~ * - 

se "">9 said transceiver t„ 
« • ~i cations chMnel ~ icace 

communications channal eC " d a '™9 t. said 

assi 9niMnc command. 

" ' App ««"= as = iailned . 
0 =-Prisi ng means for rec . . 

- ~ c^and.. and " 

selecting means f or 

EOr selecting s =,-j 
channel according to . «9n.li lng 

assignment command Signallin * channel 
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37. Apparatus as claimed in claim 36, wherein said 
selecting means is arranged to select more than one 
signalling channel, including said signalling channel, 
according to said signalling channel assignment 
command, and said generating means is arranged to 
generate at least one signal, including said signal, 
respectively in at least one of said signalling 
channels . 

38. Apparatus as claimed in claim 35, wherein said 
generating means is arranged to generate at least one 
signal, including said signal, in at least one 
signalling channel, including said signalling channel. 

39. Apparatus as claimed in claim 3 7 or 38, wherein 
said generating means is arranged to generate a 
respective one of said at least one signal for 
transmission in each of said signalling channels. 

40. Apparatus as claimed in claim 3 7 or 38, wherein 
said generating means is arranged sequentially to 
output respective ones of said at least one signal for 
transmission in different ones of said signalling 
channels until said communications channel assignment 
command is received. 



41. A channel assignment apparatus for controlling a 



SatellitS WWch -anged to pro 

-Pot beams on the earth , ^ * * lu »lity o£ 

u ■ earth's surface sa ,v» 

being arranged to ' *PParatus 

assign a conunon 8ional1 . 
to ^11 of the spot beam* • " 19na11 ^ channel 

beams promoted by the satell ite . 

42 • -Pparatus f or r ■ 



*n any one of claim* ^ 

^ cxaims 22 to 42 



Said sate] l 

41 and 42. 

«« =o™ unication with / " a « « Us 

Jar co ™™ications 
««• inc ludiog . bMe «<* o £ s , id 

— transce iv r; 1:™— - 

ta . broadcast cha J el - — 

of cells, saif , . Said Plurality 

' sai <* signalling chan _ 

d esig n ati n g a si m ^formation 
5 a S1 9 nal l«g channel- 



plurality of cells, including 

receiving a signal from a radio frequency 
transceiver in said signalling channel; and 

selecting one of said plurality of cells in which 
said signal was received, for communication with said 
radio frequency transceiver. 

46. A method as claimed in claim 45, wherein said one 
cell is selected on the basis of at least one of a 
quality of said signal received in each of the cells, 
the availability of communications channels in those 
cells in which the signal was received, and a random 
or pseudo random selection from those cells in which 
the signal was received. 

47. A method as claimed in claim 45 or claim 46, 
further comprising broadcasting a communications 
channel assignment command to said transceiver so as 
to set the transceiver to communicate in said 
communications channel . 

48. A method as claimed in any one of claims 4 5 to 
47, wherein said broadcasting step or steps are 
performed via satellite. 

49. Apparatus for selecting one of a plurality of 
cells for communication with a radio frequency 



"id cell said , transceivers within 

' Said Waratus comprising. 

— *« ^putting 

" «« b-adcasting over 3a . d 

c . , . . said Plurality 0 f 

■ -id agnail. lg channel information desi 

a "9n al ling channel • "SP-Ming 

~~; r:,„xr::; : 

selecting means f or s.i.„,.< 
Plurality of cells i „ . Sel ~"°3 « of said 

* 1D WhlCh ~ id was received 

£or communication wi t h ... 

transceiver. ^ 
»•■ *PParatu s as cl aimed in cl , im 

selecting ~ wnerei - said 

txng is ranged to select said on , 

the basis of at least C * U ° n 

™ * Jrr.::^ 

~ = atio„s channels i„ those o he^ " 

the sion a1 lls ln whi =h 

lc signal was reeoiTf«j 

received, and a random or pseudo *•» ^ 
selerr,-^ * pseuao random 

selection f rom those cells in „k ■ 

<-eii S m which the sion=i 
receiv 3. signal ^as 

51 ' A PP a «t us as claimed in claim 

further • ° r Claim 50 - 

h6r prising means 

ror °utputting a 
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communications channel assignment command for 
transmission in said broadcast channel to said 
transceiver so as to set the transceiver to 
communicate in said communications channel . 

5 52. Apparatus as claimed in any one of claims 4 9 to 

51, wherein said broadcast channel is arranged for 
broadcasting via satellite over said plurality of 
cells. 
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